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In the title compound, [Mn(Ci9HiiF202)2(C5H8N2)2], the 
Mn^"^ cation is coordinated by the N atoms of two 3,5- 
dimethylpyrazole ligands and carboxylate O atoms from 
two 4,4"-difluoro-l,l':3',l"-terphenyl-2'-carboxylato ligands, 
forming an MnN202 polyhedron with a sUghtly distorted 
tetrahedral coordination geometry. Two intramolecular 
hydrogen bonds are observed between the carboxylate and 
pyrazole ligands. The combined influence of the sterically 
hindered carboxylate ligands and the intramolecular 
hydrogen-bonding interactions stabilizes the title compound 
with a low coordination number of four. In the crystal, weak 
C— H- • -F and C— H- ■ O hydrogen bonds are observed. 

Related literature 

For the synthesis of substituted terphenyl-based carboxylate 
ligands, see: Saednya & Hart (1996); Du et al. (1986); Chen & 
Siegel (1994). For background to metal complexes with 
terphenyl-based carboxylate ligands, see: Kannan etal. (2011); 
Yoon & Lippard (2004fl,6); Lee & Lippard (1998, 2001, 2002) 
and for those with 3,5-dimethylpyrazole ligands, see: Zhang et 
al. (2007); Cheng et al. (1990). 




Experimental 

Crystal data 

[Mn(Ci9H,iF202)2(C5HsN2)d 
M, = 865.76 
Triclinic, PI 
a = 10.9310 {16j A 
b = 13.668 (2) A 
c = 15.541 (2) A 
a = 69.283 (2)° 
= 88.854 (2)° 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2000) 

r„i„ = 0.469, r„„,, = 1.0 

Refinement 

R[F^ > 2a(F^)] = 0.047 

wR{F^) = 0.118 

S = 1.08 

7378 reflections 

562 parameters 



Y = 77.476 (2)° 
\/ = 2115.9 (5) A^ 
Z = 2 

Mo Ka radiation 
II = 0.38 mm"' 
r = 173 K 

0.10 X 0.10 X 0.05 mm 



15553 measured reflections 
7378 independent reflections 
6578 reflections with / > 2o'(/) 
Rir., = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„ax = 0.67 e A"' 

Ap„i„ = -0.37 e A"' 



Table 1 

Selected geometric parameters (A, °). 



Mnl 


-03 




2.0636 (15) 


Mnl 


-Nl 




2.1292 (19) 


Mnl 


-Ol 




2.0805 (16) 


Mnl 


-N3 




2.1591 (19) 


03- 


Mnl 


-Ol 


107.39 (7) 


03- 


Mnl 


-N3 


101.78 (7) 


03- 


Mnl 


-Nl 


105.08 (7) 


Ol- 


Mnl 


-N3 


123.66 (7) 


Ol- 


Mnl 


-Nl 


105.31 (7) 


Nl- 


Mnl 


-N3 


112.13 (7) 
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Table 2 

Hydrogen-bond geometry (A, °). 



D-H- • -A 




D-H 


n-A 


D-A 


D-H- - A 


N4-H2- ■ 


02 


0.82 (3) 


2.03 (3) 


2.712 (3) 


140 (3) 


N2-H1- ■ 


04 


0.87 (3) 


1.95 (3) 


2.783 (3) 


160 (3) 


C26-H20 


■■F2' 


0.95 


2.56 


3.355 (3) 


141 


C15-H16 


■ 04" 


0.95 


2.50 


3.298 (3) 


141 


C38-H33 


■ 03'" 


0.95 


2.70 


3.606 (3) 


160 


C20-H23 


■ ■F4™ 


0.95 


2.64 


3.239 (3) 


121 


C45-H30 


■ ■F3' 


0.95 


2.67 


3.560 (4) 


156 


Symmetry 


codes: 


(i) x,y- 


l.z; (ii) 


-X + U-y + 1, 


-z + 2; (iii) 



-x + l,-y + 2,-z + l;{iv) -x + l,-y + 2, -z + 2; (v) -:c + 2, ->■ + 1, -z + 1. 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This research was supported by the Basic Science Research 
program through the National Research Foundation of Korea 



(NRF) funded by the Ministry of Education, Science and 
Technology (MEST) (KRF-2008-C00146). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: SJ5226). 
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Bis(4,4''-difluoro-1,r:3',r'-terphenyl-2'-carboxylato-/<:0)bis(3,5-dimethyl-lH- 
pyrazole-/<:N^)manganese(ll) 

Sivanesan Dharmalingam, Yeojin Jeon and SunghoYoon 

Comment 

4,4"-difluoro-[l,r:3',l"-terphenyl]-2'-carboxylato coordinated Fe^^ complexes are well known for their reactivity with di- 
oxygen (Yoon & Lippard, 2004a,b; Lee & Lippard, 1998, 2001, 2002). The synthesis of terphenyl-based carboxylate 
ligands has been reported (Saednya et ah, 1996; Du et al, 1986; Chen et al, 1994). Also four coordinate Fe^+, Co^+, and 
Ni^^ metal complexes with a slightly distorted tetrahedral coordination geometry have also been reported with two 3,5-di- 
methylpyrazole and two 4,4"-difluoro-[l,r:3',l"-terphenyl]-2'-carboxylato Hgands (Kannan et al. 2011; Yoon & Lippard, 
2004a). Complexes with 3,5-dimethylpyrazole ligands have also been reported (Zhang et al, 2007; Cheng et al, 1990). 

Here, we report the structure of a tetrahedrally coordinated Mtf+ complex which crystallizes m the triclinic space group 
P -1. Bond distances and bond angles to the metal are given in Table 1 with the structure of the molecule shown in Fig 1. 
In the crystal structure, weak intermolecular C — H— F and C — H—O hydrogen bonds. Table 2, stabilise the packing. 

Experimental 

Aportion of sodium [4,4"-difluoro-[l,r:3',l"-terphenyl]-2'-carboxylate] (0.110 g, 0.331 mmol) was mixed with 
Mn(OTf)2.2CH3CN (0.0720 g, 0. 165 mmol) in 10 mL of tetrahydrofuran at room temperature. After 6 hours stirring, 3,5- 
dimethylpyrazole (0.03 17g, 0.33 1 mmol) was added. After a further three hours, the tetrahydrofiiran was removed under 
reduced pressure and colorless block-like crystals were collected using a dichloromethane and pentane layering system. 
Yield = 89%, (0.1268 g). 

Refinement 

Hydrogen atoms bound to N were located in the difference Fourier map and refined isotropically. Other H atoms were 
placed in calculated positions and refined as riding with C — H (aromatic) = 0.95 A, C — H(CH3) = 0.98 A with [f/iso(H) 
= 1.2 (1.5 for CH3 groups) J7eq(C)]. 

Computing details 

Data collection: SMART (Brnkcv, 2000); cell refinement: (Bruker, 2000); data reducfion: SAINT {Bmkev, 2000); 

program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008). 
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C33 



C34 



Figure 1 

The molecular structure of the title compound, showing the atom-numbering and with displacement ellipsoids drawn at 
the 50% probability level. Hydrogen atoms are omitted for the clarity. 

Bis(4,4"-difluoro-1,1 ':3',1 "-terphenyl-2'-carboxylato-ifO)bis(3,5- dimethyl-IH-pyrazole-KiV^)manganese(ll) 



Crystal data 

[Mn(Cl9H„F202)2(C5H8N2)2] 

M-= 865.76 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.9310 (16) A 
Z>= 13.668 (2) A 
c= 15.541 (2) A 
a = 69.283 (2)° 
88.854 (2)° 
y = 77.476 (2)° 
F= 2115.9 (5) A^ 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 



Z=2 

F(000) = 894 

Z)x= 1.359 Mgm-3 

Mo Ka radiation, i = 0.71073 A 

Cell parameters from 1018 reflections 

(9 = 2.5-27.2° 

H = 0.38 mm-' 

T= 173 K 

Block, colorless 

0.10 X 0.10 X 0.05 mm 



(p and (o scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2000) 
r^,n= 0.469, r„ax= 1.0 
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15553 measured reflections 
7378 independent reflections 
6578 reflections with / > 2(j{I) 
Rint = 0.032 

Refinement 

Refinement on 

Least-squares matrix; full 

R[F > 2(7(7^)] = 0.047 

wi?(i^) = 0.118 

S= 1.08 

7378 reflections 

562 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Omay. - 25.0°, f^niin — 1.4° 

A = -12^12 
A: = -16^16 
/ = -18^18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = llWiFo^) + (0.0504P)2 + 1.1718P] 

where P=(Fo2 + 2Fe2)/3 

(A/<T)n^ = 0.001 

^pn^ = 0.67 e 

Apnnn = "0.37 6 A"' 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


IJ- *IJJ 


CI 


1.0866 (2) 


0.5295 (3) 


0.7746 (2) 


0.0513 (8) 


HIA 


1.1375 


0.5522 


0.7216 


0.077* 


H2B 


1.1399 


0.4742 


0.8266 


0.077* 


H3C 


1.0490 


0.5913 


0.7918 


0.077* 


C2 


0.9853 (2) 


0.4851 (2) 


0.74983 (16) 


0.0314(5) 


C3 


0.9922 (3) 


0.3873 (2) 


0.73963 (18) 


0.0407 (6) 


H3 


1.0658 


0.3327 


0.7462 


0.049* 


C4 


0.8721 (3) 


0.3847 (2) 


0.71824(18) 


0.0422 (6) 


C5 


0.8188(4) 


0.3015 (2) 


0.7006 (3) 


0.0709(11) 


H5A 


0.7848 


0.2595 


0.7571 


0.106* 


H6B 


0.8851 


0.2538 


0.6816 


0.106* 


H7C 


0.7516 


0.3364 


0.6517 


0.106* 


C6 


0.9539 (3) 


0.8351 (2) 


0.56558 (18) 


0.0461 (7) 


H8A 


0.9306 


0.7668 


0.5755 


0.069* 


H9B 


1.0398 


0.8313 


0.5455 


0.069* 


HIOC 


0.8960 


0.8932 


0.5181 


0.069* 


C7 


0.9467 (2) 


0.85669 (19) 


0.65348 (16) 


0.0314(5) 


C8 


0.9967 (2) 


0.9287 (2) 


0.67876(18) 


0.0376 (6) 


H4 


1.0445 


0.9768 


0.6419 


0.045* 


C9 


0.9638 (2) 


0.91730 (19) 


0.76706 (17) 


0.0338 (6) 


CIO 


0.9886 (3) 


0.9709 (2) 


0.8309 (2) 


0.0507 (7) 
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HizA 


A A 1 


A ATCO 


A O/CAT 

0.869 / 


0.0/6^ 


HUB 


A AAAT 


1 A,1 T T 

1 .0432 


0.7951 


A AT/T* 

0.076* 


TT1 A 

H14C 


1.0650 


A A'^ A 1 

0.9291 


A O^AA 

0.8699 


0.076* 






O.o4z0y (loj 


0.92263 (15) 


0.0249 (5) 




0.67639 (19) 


O.oOo/l (16) 


1 A 1 £^£^C\ f A\ 

1.01669 (14) 


A A10C / A\ 

0.0185 (4) 


C17 


0.63182 (19) 


0.68616 (17) 


1 ACzTII 

1.05611 (14) 


A A'^ 1 'I //I \ 

0.0212 (4) 


C16 


0.5773 (2) 


0.65568 (18) 


1 1 /I A^ A /1 \ 

1.14060 (14) 


0.0264 (5) 


XJ1 c 


A C /I AO 


0. /069 


1 1 jCA'} 

1.1693 


A A1 T * 

0.032^ 




u.jozy (zj 


0.55161 (19) 


1 1011A/1 C\ 

1.18310 (15) 


A AO O A 

0.0284 (5) 


TT1 ^ 


A A 

0.5220 


0.5325 


1 TI A-^ 

1.2392 


A AT /I A 

0.034^ 


C14 


0.6080 (2) 


0.47540 (17) 


1 1 A Ai\1 /I ^\ 

1.14401 (15) 


0.0260 (5) 


TT1 T 

H17 


A CAT /I 

0.5974 


A /I A/1 T 

0.404z 


1 1 C 

1.1735 


A AT 1 * 

0.031* 


C13 


A £^£.Onil / 1 A\ 

0.66876 (19) 


0.50138 (17) 


1.06224 (14) 


A AO 11 //I \ 

0.0211 (4) 


C24 


0.7289 (2) 


f\ At ^ AA / 1 /:r\ 

0.41609 (16) 


1 A'^^ 11 / 1 /I \ 

1.02611 (14) 


0.0223 (5) 


C29 


A O C CO f'W 

0.8558 (2) 


0.40187 (18) 


1 AAToc /I zr\ 

1.00785 (16) 


A AT70 /C\ 

0.0278 (5) 


H18 


0.9031 


0.4487 


1.0165 


A ATT* 

0.033* 




A A 1 n /'^\ 

u.yi3 / (zj 


0.3206 (2) 


0.9/ /36 (1 /) 


A AT A O 

0.0342 (6) 


TT1 A 

H19 


1 AAA 1 

1.0001 


A 1 1 A 

0.3110 


0.9652 


0.041* 


C27 


0.8434 (3) 


0.25472 (19) 


0.96519 (17) 


A AT CC\ 

0.0359 (6) 


Czo 


0. /l64 (2) 


0.264/6 (19) 


0.982 /3 (18) 


A AO T5 //C\ 

0.03 /3 (6) 


H20 


\}.bl2i 


A 1 T5 

0.2173 


A A'7'> A 

0.9739 


A A/1 C:k 

0.045 




0.6619 (2) 


0.34618 (17) 


1.01366 (16) 


0.0298 (5) 


H21 


0.5757 


0.3543 


1.0266 


A AT sk 

0.036* 


Cio 


O.o3 /U (z) 


0.50062 (1 /) 


1 AA^O A /■ 1 y1 \ 
1.00680 (14) 


0.0223 (5) 




U, /UU J (3) 


0.03289 (19) 


i.U4021 (16) 


0.0338 (6) 


H22 


A T /I AO 

0.7408 


0.8157 


1.1061 


0.041* 


C20 


0.7060 (3) 


0.9594 (2) 


A AAA'lZl /1 0\ 

0.99926 (18) 


0.0407 (6) 


H23 


0.7502 


A AAC5 

0.9953 


1 AO ^ 1 

1.0261 


A A /I Asts 

0.049* 




O.o4o3 (z) 


1 All A'^ /"I n\ 
1.01103 (1 /) 


0.913 /2 (16) 


0.0306 (5) 




A C O 1 O /'^ \ 

0.5815 (z) 


A A/CTT! /I A\ 

0.96331 (19) 


A OT^CT /I zr\ 

0.87257 (16) 


A AT 1 O /C\ 

0.0318 (5) 


H24 


0.5406 


1 AA 1 O 

1.0018 


A O 1 O 1 

0.8131 


A AT O* 

0.038* 




0.5 / It) (2) 


0.85 /04 (18) 


0.91944 (16) 


A A^O iZ\ 

0.0282 (5) 


TT^ C 


A O /I 

0.5334 


0.8222 


A O A 1 C 

0.8915 


A A'> A ik 

0.034* 


C30 


0.57304 (19) 


A 'TIA/IA /I ^X 

0.71049 (17) 


0.60758 (14) 


A AOTO /C\ 

0.0232 (5) 


C31 


0.4892 (2) 


0.77015 (17) 


0.52004 (14) 


0.0227 (5) 


C3o 


0.3932 (2) 


A OCA1 O /I 0\ 

0.85918 (18) 


0.51369 (15) 


0.0263 (5) 


C35 


ATI T A /I \ 

0.3179 (2) 


A A 1 'I O /^\ 

0.9123 (2) 


0.43246 (16) 


A AT 1 /^\ 

0.0361 (6) 


H2o 




A AT^A 

0.97z9 


A A no 

0.4278 


A A /I T A 

0.043* 


C34 


0.3364 (3) 


0.8786 (2) 


0.35867 (17) 


0.0406 (6) 


H27 


0.2837 


A A 1 CT 

0.9153 


A T A'> O 

0.3038 


A A/1A& 

0.049* 


C33 


A /I T 1 T /OX 

0.43 Iz (z) 


A T A 1 £ /'^X 

0.7916 (2) 


0.36461 (16) 


A AT A A /zr\ 

0.0349 (6) 




f\ A A A A 

0.4444 


A T^A y1 

0.7694 


A 1 1 1 1 

0.3131 


A A /I O A 

0.042* 


C32 


0.5081 (2) 


0.73568 (18) 


A A A AO/: /I C\ 

0.44486 (15) 


0.0263 (5) 


C43 


0.6113 (2) 


0.64322 (19) 


0.44/68 (15) 


A AT O/Z /CA 

0.0286 (5) 


C44 


0.7327 (2) 


0.6363 (2) 


0.47775 (19) 


0.0412 (6) 


H29 


0.7506 


0.6921 


0.4950 


0.049* 


C45 


0.8276 (3) 


0.5491 (3) 


0.4828 (2) 


0.0598 (9) 


H30 


0.9107 


0.5440 


0.5037 


0.072* 


C46 


0.7997 (3) 


0.4703 (3) 


0.4571 (2) 


0.0541 (8) 
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C4/ 


f\ /COT C /OA 

U.DozD (3) 






r\ An A ^ 
0.4/41 (z) 


A -ITCIC /I A\ 

U.4z^3d (ly) 


A A /I CO /n\ 

U.045o (/) 




H31 


0,6663 






0.4184 


0.4072 


0.055* 












O.Dozl (z) 


U.420jy (lo) 


0.0346 (o) 




TTI ^ 

H32 


0.5059 






f\ C £.'1 1 

0.5671 


A O AO 

0.3983 


A A /I * 

0.042* 




C3 / 


U.3o/l (z) 






A 0A010 /I 0\ 

O.oS'oJo (lo) 


A C A 1 CI ( 1 c^ 

U.^Vloz (Id) 


A AO C 1 /'C\ 

(J.UzM (5) 




C3o 


n 1 c c ^ 
U.3jD0 yl) 






i.OOoj (z) 


0.5 / /Iz (1 /) 


A AO A 1 //C\ 

0.0343 (o) 




TTT T 

H33 


0.3666 






1.0546 


0.5176 


A A /I 1 A 

0.041* 




cjy 


U.3zoZ (z) 






1 (\A AO 

i.(j44o (z) 


A tiAOin /I A\ 

0.O453 / (ly) 


A A/f A^ /iCX 

U.U4U6 (6) 




TTT >l 


U.3zl4 






1 \ \ O A 

1.1184 


A /lion 

0.6387 


A A /I A* 

0.049* 




C4U 


U.311i \1) 






A c\n A(\ /T\ 

o.y /40 (z) 


0. /izyo (lo) 


0.03 /o (6) 






0,3z04 \l) 






0,00/4 (z) 


0. /505 / (1 /) 


A A'3 C? tii\ 

0.035/ (6) 






c\ o (\n c 
U.3(J/o 






A OOAyl 

O.oz04 


A O 1 A 1 

U.olUl 


A A /I /C* 

U.U46'^ 






U.34yU \l) 






U.ozyy (z) 


U.6 /yzz (lo) 


U.U3zl (D) 




TTT ^ 

H3o 


0.3563 






A TC C A 

0.7559 


A ^AAI 

0.6901 


A AT A* 

o.o3y* 




r 1 


(\ C\(\(\C\ 1 /I 

O.yUOOl (Id) 






0.1 /joJ (iz) 


0.93543 (Iz) 


A ACT/: 

0.U536 (4) 




rz 


U.OJZZl (io) 






i. 11511 (11) 


A O/T/COI /I A\ 

U.6o66l (lU) 


f\ f\A a A t A\ 

0.0464 (4) 




ri 


u.oyj /u (iyj 






U.jsjjD (1 /) 


U.4o3 /5 (1 /) 


U.(Joo6 (/) 




r4 


0,zozd4 (io) 






l.Ol/lO (16) 


o.oUzys (Iz) 


A AC7A fZ\ 

0.05 /y (5) 




Mnl 


0. /OO/O (3) 






A /TO AC /I 

U. 00^54 (j) 


U. /4j /o (z) 


A A0 11/1 /^l 1 \ 

U.Uz3 14 (11) 




JN 1 


u.ooojy (1 /) 






U.D414/ (Ijj 


U. /3dz1 (13) 


U.Uz / 1 (4; 




JN2 


f\ '700C 
\j,/yyt> (2) 






\jAi i'\K3 (Id) 


ATI /CAA f^Z\ 

u. /loyu (15) 


A Al/;^ /'C\ 

U.U36z (D ) 




XT'! 


0,oo4yi (io) 






O.oOz/4 (15) 


U. /zzo / (13) 


A AOO/C ^A\ 

0.0z66 (4) 




N4 


O.oyODJ (ly) 






A 0/I1 /in /I T\ 

O.o414y (1 /) 


A TAAAyl /I C\ 
U. /yUy4 (15) 


A An /I /'c^ 

yj.yjil^ (5) 






V.OJ 1 Z J 














02 


0.83122(17) 






0.66487 (14) 


0.91176(13) 


0.0421 (5) 




03 


0.64655 (14) 






0.76094 (12) 


0.62699 (10) 


0.0274 (4) 




04 


0.56667 (15) 






0.61680(12) 


0.65369 (11) 


0.0307 (4) 




HI 


0.721 (3) 






0.507 (2) 


0.699 (2) 


0.045 (8)* 




H2 


0.875 (3) 






0.808 (2) 


0.842 (2) 


0.039 (8)* 




Atomic displacement parameters (A^) 








W' 


JJXl 






CI 


0.0296 (14) 0. 


064 (2) 


0.0631 (19) 


-0.0012 (13) 


-0.0081 (13) 


-0.0312 (16) 


C2 


0.0282 (12) 0. 


0352 


(14) 


0.0268 (12) 


0.0010 (10) 


-0.0019 (10) 


-0.0108 (10) 


C3 


0.0394 (14) 0. 


0352 


(15) 


0.0405 (14) 


0.0093 (12) 


-0.0051 (12) 


-0.0151 (12) 


C4 


0.0536 (17) 0. 


0254 


(14) 


0.0418(15) 


-0.0035 (12) 


-0.0111 (13) 


-0.0074(11) 


C5 


0.092 (3) 0. 


0313 


(17) 


0.086 (3) 


-0.0122 (17) 


-0.025 (2) 


-0.0165 (17) 


C6 


0.0505 (16) 0. 


0426 


(16) 


0.0366 (14) 


-0.0090 (13) 


0.0153 (13) 


-0.0054 (12) 


C7 


0.0254 (12) 0. 


0264 


(12) 


0.0298 (12) 


-0.0028 (10) 


0.0039 (10) 


0.0030 (10) 


C8 


0.0332 (13) 0. 


0286 


(13) 


0.0403 (14) 


-0.0142 (11) 


0.0042 (11) 


0.0046 (11) 


C9 


0.0278 (12) 0. 


0278 


(13) 


0.0391 (14) 


-0.0094(10) 


-0.0036 (11) 


-0.0018(11) 


CIO 


0.0547(18) 0. 


0441 


(17) 


0.0580 (18) 


-0.0266 (14) 


-0.0036 (14) 


-0.0147 (14) 


Cll 


0.0342 (13) 0. 


0116 


(10) 


0.0271 (12) 


-0.0057 (9) 


0.0090 (10) 


-0.0049 (9) 


C12 


0.0201 (10) 0. 


0164 


(10) 


0.0197(10) 


-0.0088 (8) 


0.0003 (8) 


-0.0043 (8) 


C17 


0.0238(11) 0. 


0188 


(11) 


0.0219(10) 


-0.0081 (9) 


0.0006 (9) 


-0.0063 (9) 


C16 


0.0318(12) 0. 


0263 


(12) 


0.0223 (11) 


-0.0076 (10) 


0.0041 (9) 


-0.0099 (9) 


C15 


0.0324 (12) 0. 


0302 


(13) 


0.0196(11) 


-0.0104(10) 


0.0071 (9) 


-0.0035 (9) 


C14 


0.0300 (12) 0. 


0181 


(11) 


0.0249(11) 


-0.0101 (9) 


0.0006 (9) 


0.0011 (9) 


C13 


0.0210(10) 0. 


0190 


(11) 


0.0223 (10) 


-0.0084 (9) 


-0.0010 (9) 


-0.0035 (9) 
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n mm 

V.VJVJ 


(A 0\ 

(12) 


A A1 A A 
0.0144 


(10) 


A A1 A 1 
O.OIVI 


f'1 A\ 

(10) 


A A AT /I /'A\ 

— U.UU /4 \ y) 


A AAOA tew 


A AA 1 A /QX 
— U.UUlU (8) 


C29 


0.0332 


1 o\ 

(12) 


A AO^ C 

0.0225 


/■ 1 o\ 

(12) 


A Al 1 0 

0.0312 


/■ 1 o\ 

(12) 


A A 1 0 0 / 1 A\ 

—0.0128 (10) 


A AA AC / 1 A\ 

0.0045 (10) 


A A 1 A A /" 1 A\ 

—0.0100 (10) 




A AT 

0.0362 


(13) 


A AT 1 A 

0.0310 


(13) 


A AO A n 

0.034/ 


f" 1 1 \ 

(13) 


A AAC 1 / 1 1 \ 

— 0.00j3 (11) 


A AAC yl / 1 1 \ 

0.0054 (11) 


AA100 

—0.0122 (11) 


C2 / 


A ACOl 

0.0j23 


(16) 


A AOAz: 

0.0206 


(12) 


A AOOT 

0.0j2 / 


(13) 


A AA1 /"I 1 \ 

O.OOlo (11) 


A 1 /I 0\ 

—0.0031 (12) 


—0.0123 (10) 




A A/1 T 1 

0.04 /i 


(15) 


0.0/U6 


f'1 o\ 

(12) 


A A/1 /^Q 


f'1 C\ 

(15) 


A AAOO /I 1 \ 

— U.UUVz (11) 


A A1 A/1 /I 0\ 

— U.U1U4 (12) 


AA10^/'11\ 

— U.U135 (11) 




A AO 1 O 

0.031o 


f^ o\ 

(12) 


A A 1 O/; 
O.OI06 


f'1 1 A 

(11) 


A AO £0 

0.0365 


f'1 

(13) 


A AAT7 / 1 A\ 

—0.00// (10) 


A AAC^ /I A\ 

— 0.0056 (10) 


A AAC 0 /■ 1 A\ 

-0.0058 (10) 


Cio 


0.02o4 


[11) 


A A1 'T/C 
0.01 /6 


f'1 1 \ 

(11) 


0.0243 


f 1 1 \ 

(11) 


A AAC7 ^<W 

— o.ood / (y) 


0.0068 (9) 


A AAA1 /A\ 

—0.0091 (9) 


ciy 


A AC C 1 


(16) 


A AT y1 T 

0.0z4j 


f'1 o\ 

(12) 


A AO /I 

0.0246 


f'1 1 \ 

(11) 


AAl/n/IIA 

—0.014/ (11) 


A AAO 1 / 1 1 \ 

—0.0021 (11) 


A AAOA i 1 A\ 

— O.OOsO (10) 


C2U 




f'1 A\ 

(19) 


A AOTA 
0.0/ /9 


f' 1 '2\ 

(13) 


A AO /I 

0.0364 


f' 1 y1 \ 

(14) 


A AO AC / 1 1 \ 

— 0.024j (13) 


A AAAT /I 1\ 

—0.000/ (13) 


—0.0166 (11) 




A A/I "TC 

0.04 


(15) 


A A 1 "5 

0.0136 


f^ 1 1 \ 

(11) 


A AO 0 C 

0.0325 


f'1 o\ 

(12) 


A AAAA 1 A\ 

— o.ooyy (10) 


A AAA1 /I 1 \ 

0.0093 (11) 


A AAOA / 1 A\ 

— O.OO59 (10) 




0.03o/ 


(13) 


A An /I 
0.02z4 


f 1 o\ 

(12) 


A AOAA 

0.0309 


f 1 o\ 

(12) 


A AA/CC /"I f\\ 
— O.OOOJ (10) 


A AA1 £i fA A\ 

—0,0016 (10) 


A AAO 1 /"I A\ 

—0.0031 (10) 


C23 


A A1 1 /I 

0.03 14 


/'I o\ 

(12) 


A AO 1 A 
0.0/10 


f'1 o\ 

(12) 


A AO OA 

0.0329 


f'1 o^ 
(12) 


A A 1 AC /I A\ 

— O.OIOj (10) 


A AA1 £. t ^ fW 

—0.0016 (10) 


A f\f\nn 1 1 A\ 
—0.00/ / (10) 




A AOAC 

0.020J 


(10) 


A AO /I 0 

0.0/45 


f^ 1 o^ 
(12) 


A AO 1 

0.0216 


f^ 1 1 \ 

(11) 


A AAOO /'0\ 

—0.0022 [y) 


0.0043 (9) 


—0.0069 (9) 


/^"a 1 


A AO /I A 

0.0240 


(11) 


A AOAA 
0.0/00 


f'1 1 \ 

(11) 


A AO 1 0 

0.0213 


f'1 f\\ 

(10) 


A (\C\Q A tew 

—0.0084 (y) 


A AAOyl /'0\ 

0,0024 (9) 


A AAOO /'A\ 

—0.0023 (9) 




A A001 

0.02o3 


(A 0\ 

(12) 


A AOOA 
0.0//9 


f'1 o\ 

(12) 


A AOOA 

0.0229 


f'1 1 \ 

(11) 


A AA/CC tew 

— O.OOoD {y) 


A AA1 C iCW 

0.0015 (9) 


A AAO 1 tew 

—0.0021 (9) 




A A1 /CO 

0.03oo 


(14) 


A AO AO 

0.030c 


f'1 A\ 

(14) 


A AO Ayl 

0.0304 


f'1 'J^ 

(13) 


A AA/I 0 1 1 \ 

0.0042 (11) 


A A AT C / 1 1 \ 

—0.0035 (11) 


A AAC 0 / 1 1 \ 

—0.0052 (11) 




A A/J C/l 

0.04j4 


^ 1 c^ 
(15) 


0.0421 


(16) 


0.0240 


(12) 


A AAA/^ /'I 0\ 

O.OOOo (12) 


A AAOT /'I 1 ^ 

—0.009/ (11) 


A AACA /"I 1 \ 

—0.0050 (11) 


C33 


0.0423 


A\ 

(14) 


0.0397 


(15) 


0.0228 


(11) 


A AAAA /"I 0\ 

— o.ooyy (12) 


A AA1 A /"I A\ 
0.0010 (10) 


AA11A/'11\ 

—0.0110 (11) 


C3z 


A AOOT 
0.026 / 


f'1 o\ 

(12) 


0.0260 


(12) 


0.0236 


(11) 


A A 1 {\n / 1 f\\ 
— 0.010 / (10) 


A AAT /C /"AA 

0.0036 (9) 


A AACT tC\\ 

—0.005 / (9) 


C43 


A AO 1 A 

0.0314 


^1 o^ 
(12) 


0.0315 


(13) 


0.0232 


(11) 


A AAA'7 /I (\\ 

— o.ooy / (10) 


A AATC /'0^ 

0.00/5 (9) 


A AAQ^ / \ C\\ 

— O.OOo / (10) 


/I 

C44 


A AT OA 

0.032y 


/'I /1\ 

(14) 


0.0460 


(16) 


0.0538 


(16) 


A AAOO /I 0\ 

—0.0088 (12) 


A AAA/; /I 0\ 

0.0096 (12) 


A AO A 1 / 1 /I \ 

—0.0291 (14) 


C4D 


0.0311 


[14) 


0.076 (2) 


0.082 (2) 


A AA'3A /I C\ 

0.0030 (Id) 


A AA1 0/1 C\ 

0,0018 (15) 


A r\A A /'0\ 

—0.049 (2) 


C4o 


A A /I AO 

0.0492 


f'1 o^ 
(18) 


0.0503 


(18) 


0.0619 


(19) 


A A1 AO /I A\ 

0.0108 (14) 


A AATO /I C\ 

0.00 /8 (15) 


A AO 0 /I /'I £,\ 

—0.0324 (16) 


C4/ 


A AAAA 

O.OoOO 


f'1 Q\ 

(18) 


0.0408 


(16) 


0.0425 


(15) 


A A 1 1 /T /I A\ 

— O.Ollo (14) 


A A 1 00 tA A\ 

0.0129 (14) 


A AOOO / 1 0^ 

—0.0223 (13) 


C4o 


o.o3yo 


(^ A\ 
(14) 


0.0377 


(14) 


0.0297 


(12) 


A AAOO /"I '>^ 

— o.ooyy (12) 


A AA'7/; /"I 1 \ 

0.00/6 (1 1) 


—0.014/ (11) 


C3 / 


A AO 1 '2 

0.0213 


/"I 1 \ 

(11) 


0.0246 


(12) 


0.0257 


(11) 


A A AO C tew 

— 0.002D (y) 


A AAA/C t(W 

0.0006 (9) 


A aa/:a tew 
—0.0060 (9) 




A AT no 

0.0378 


(14) 


0.0293 


(13) 


0.0349 


(13) 


A Alio /IIN 

—0.0113 (11) 


A AAC A / 1 1 \ 

0.0059 (11) 


A AAOO /TIN 

-0.0063 (11) 


C3y 


A A/I O "7 

0.042 / 


f'1 C\ 

(15) 


0.0352 


(15) 


0.0531 


(16) 


A A 1 jCO / 1 0\ 

— 0.0io2 (12) 


A c\f\n C /I T\ 

0.00/6 (13) 


A AOOO / 1 0 \ 

—0.022 / (13) 


C4U 


A AOOQ 

o.02yo 


(13) 


0.0550 


(17) 


0.0383 


(14) 


A AAC? /"I 

—0.008 / (12) 


A AA'2/I /I 1 ^ 

0.0034 (11) 


A AOC? /! o\ 

—0.026/ (13) 


C4i 


A An 1 
0.03 / 1 


f'1 A\ 

(14) 


0.0458 


(16) 


0.0248 


(12) 


A AAOA /I 0\ 

— 0.002y (12) 


A A A /I 0 / 1 1 \ 

0.0042 (11) 


AAA/CO 

—0.0062 (11) 


C42 


A Al 1 A 

0.0330 


f'1 

(13) 


0.0264 


(13) 


0.0293 


(12) 


A A A 1 C /■ 1 A\ 
— O.OOlj (10) 


A AAOO /I A\ 

0.0022 (10) 


A AAO 0/1 A\ 

—0.0036 (10) 


r 1 


A ATAO 
0.0/02 


f'1 1 \ 

(11) 


0.0338 


(9) 


0.0608 


(10) 


A AA'3A i'Q\ 
0.0030 (8) 


A AA1 0 /A\ 

—0.0018 (9) 


A AOAO /0\ 

—0.0296 (6) 


rz 


A AO 1 1 

0.0813 


(12) 


0.0172 


(7) 


0.0421 


(8) 


A AOAO 

—0.0208 (/) 


A AA'1 1 tQ\ 

0.0021 (8) 


—O.OOo / (0) 


r3 


A A^AT 

0.0693 


(13) 


0.0766 


(14) 


0.1162 


(18) 


A AO CO /I 1 \ 

0.0258 (11) 


A AA 10/1 0\ 

—0.0018 (12) 


—0.0617 (14) 


r4 


0.0544 


(10) 


0.0866 


(13) 


0.0533 


(10) 


A A 1 0 1 /'A\ 

—0.0181 {y) 


0.0114 (6) 


A A /I 0 0 / 1 A\ 

—0.0466 (10) 


Mni 


A CIS 


/"I A\ 

(19) 


0.0196S 


(19) 


0.02176(18) 


A AATIO /I A\ 

—0.00/32 (14) 


A AAOO 1 /I 0\ 

0.00321 (13) 


A AAO'TA /I A\ 

—0.002/9 (14) 


JN 1 


U.O/oi 


f'1 A\ 

(10) 


0.0254 


(10) 


0.0291 


(10) 


A AACT fQ\ 

— U.UUji (0) 


A AAAO tQ\ 
U.UUU3 (8 j 


— u.uuy4 (6) 


N2 


A A") A") 

0.0303 


(11) 


0.0240 


(11) 


0.0487 


(13) 


A A A C C /A\ 

—0.0055 (9) 


A AAAZ^ /1 A\ 

—0.0096 (10) 


A AA^O /1 A\ 

—0.0062 (10) 


IN J 






0.0273 


(11) 


0.0254 


(10) 


— 0 01 9^^ (Q\ 
VJ.U iZD \y ) 






N4 


0.0365 


(11) 


0.0351 


(12) 


0.0279 


(11) 


-0.0208 (10) 


0.0053 (9) 


-0.0068 (9) 


01 


0.0490 


(10) 


0.0341 


(10) 


0.0195 


(8) 


-0.0078 (8) 


0.0050 (7) 


-0.0081 (7) 


02 


0.0407 


(10) 


0.0342 


(10) 


0.0510 


(11) 


-0.0208 (8) 


0.0231 (9) 


-0.0086 (9) 


03 


0.0287 


(8) 


0.0275 


(9) 


0.0252 


(8) 


-0.0083 (7) 


-0.0018 (7) 


-0.0071 (7) 


04 


0.0306 


(9) 


0.0218 


(8) 


0.0299 


(8) 


-0.0063 (7) 


0.0002 (7) 


0.0029 (7) 



Geometric parameters (A, °) 



CI— C2 1.489 (4) C19— C20 1.393 (3) 

CI— HIA 0.9800 C19— H22 0.9500 

CI— H2B 0.9800 C20— C21 1.365 (4) 
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Cl — H3C 


U.9o00 


r • ^ t\ TTT5 

CzO — Hz 3 


A ACAA 

0.9500 


C2 — Nl 


1.335 (3) 


Czl — Czz 


1.358 (3) 


C2 — C3 


1.387 (4) 


C21 — F2 


1.365 (3) 


C3 — L4 


1.371 (4) 


C22 — C23 


1.386 (3) 


C3 — H3 


A ACAA 

0.9500 


Czz — Hz4 


A ACAA 

0.9500 


A XT'! 

C4 — N2 


1.335 (3) 


Cz3 — Hz5 


A ACAA 

0.9500 


C4 — C5 


1 /I A 1 / A\ 

1.491 (4) 


C30 — 04 


1 '~\ AO /'>\ 

1.243 (3) 


C5 — H5A 


A A OA A 

0.9800 


C30 — 03 


1.269 (3) 


C5 — HoB 


A AOAA 


C3(J — C31 


1 C 1 /O \ 

1.516 (3) 


C5 — H7C 


A AOAA 

0.9800 


C31 — C36 


1 T A A \ 

1.399 (3) 


Co — C7 


1.493 (4) 


C31 — C32 


1.403 (3) 


C6 — H8A 


A AOAA 

0.9800 


C36 — C35 


1 O A A \ 

1.390 (3) 


Co — H9B 


A AOAA 

0.9800 


C36 — C37 


1 /I A 1 \ 

1.491 (3) 


Co — HIOC 


A AOAA 

0.9800 


C35 — C34 


1.376 (4) 


C7 — ^N3 


1.337 (3) 


C35 — H26 


0.9500 


C7 — C8 


1 O AO / /I \ 

1.393 (4) 


C34 — C33 


1 0 T /I /' A\ 

1.374 (4) 


Co — C9 


1.375 (4) 


C34 — H27 


A ACAA 

0.9500 


C8 — H4 


A ACAA 

0.9500 


C33 — C32 


1 OA1 /0\ 

1.391 (3) 


C9 — ^N4 


1.341 (3) 


C33 — H28 


0.9500 


C9 — CIO 


1 A 0 C / A\ 

1.485 (4) 


C32 — C43 


1 A 00 \ 

1.488 (3) 


\ (\ TT1 ^ A 

CIO — H12A 


A AOAA 

0.9800 


C43 — C48 


1 1 OT /T \ 

1.387 (3) 


1 A TT1 Tr> 

CIO — H13B 


A AOAA 

0.9800 


A'^ A A 

C43 — C44 


1 '^OA /'^\ 

1.389 (3) 


CIO — H14C 


A AOAA 

0.9800 


C44 — C45 


1 T T A / A\ 

1.379 (4) 


Cil — U2 


1.243 (3) 


C44 — Hz9 


A ACAA 

0.9500 


cii — 01 


1.262 (3) 


C45 — C46 


1.366 (4) 


Cll — C12 


1.500 (3) 


C45 — H30 


0.9500 


C12 — C17 


1 O A A \ 

1.399 (3) 


C46 — F3 


1.365 (3) 


C12 — C13 


1.406 (3) 


A 11 An 

C46 — C47 


1 /A \ 

1.366 (4) 


C17 — Clo 


1.393 (3) 


An AO 

C47 — C48 


1 '5 0 C //I \ 

1.385 (4) 


C17 — C18 


1 /I A'l \ 

1.492 (3) 


C47 — H3 1 


0.9500 


C16 — C15 


1 TOO /O \ 

1.383 (3) 


C48 — ^H32 


0.9500 


\ ^ TT1 c 

Clo — H15 


A ACAA 

0.9500 


C37 — C42 


1 T OA \ 

1.389 (3) 


CiD — C14 


1.382 (3) 


C j / — C3o 


1.391 (3) 


C15 — HI 6 


0.9500 


C38 — C39 


1.385 (4) 


C14 — C13 


1 T A A \ 

1.390 (3) 


/"^O 0 T TO O 

C38 — H33 


A ACAA 

0.9500 


/^■\ A TT1 T 

C14 — H17 


A ACAA 

0.9500 


C39 — C40 


1.366 (4) 


C13 — C24 


1 /I A 1 \ 

1.491 (3) 


A T TO /I 

C39 — H34 


A ACAA 

0.9500 


Cz4 — Cz5 


1 TOO \ 

(3) 


Af\ A ^ 

C40 — C41 


1 T zTC / /I \ 

1.365 (4) 


Cz4 — Czy 


1 TA^ /T\ 

1.396 (3) 


C40 — r4 


1.368 (3) 


C29 — C28 


1.383 (3) 


C41 — C4z 


1.382 (3) 


/—I '~\ r\ TT1 0 

CZV — Hlo 


A ACAA 

0.9500 


C41 — H35 


A ACAA 

0.9500 


C28 — C27 


1.365 (4) 


C42 — H36 


0.9500 


C28 — H19 


A ACAA 

0.9500 


Mnl — 03 


AZ''> zT /I C\ 

2.0636 (15) 


Cz / — f 1 


1.36o (3j 


Mnl — (Jl 


0 AO AC /I 

2.0805 (16) 


C27— C26 


1.375 (4) 


Mnl— Nl 


2.1292(19) 


C26— C25 


1.386 (3) 


Mnl— N3 


2.1591 (19) 


C26— H20 


0.9500 


Nl— N2 


1.358 (3) 


C25— H21 


0.9500 


N2— HI 


0.87 (3) 


C18— C19 


1.381 (3) 


N3— N4 


1.359 (3) 
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CI 8 — C23 


1.392 (3) 


XT /I TT'^ 

jN4 — H2 


0.82 (3) 


1 TT1 A 

C2 — CI — ^HIA 


1 AA C 

109.5 


C21 — C20 — ^H23 


1 '^A O 

120.8 


C2 — CI — tilo 


1 AA C 

109.5 


C19 — C20 — H23 


1 '^A O 

120.8 


TT1 A TTTTJ 

HIA — CI — HzB 


1 AA C 

109.5 


dZ — C21 — C20 


IT? A /"OA 

123.0 (2) 


C2 — CI — ^H3C 


1 AA C 

109.5 


C22 — C21 — r2 


1 1 o o /o\ 

118.3 (2) 


TT1 A f^t TTT/^I 

HIA — CI — ^H3C 


1 AA C 

109.5 


C20 — C21 — ¥2 


118.7 (2) 


H2B — CI — H3C 


109.5 


C2 1 — C22 — C23 


1 1 O O /'^\ 

118.3 (2) 


XT1 /^O 

N 1 — Cz — C3 


1 1 A 1 {'~\\ 

110.1 (z) 


C2 1 — C22 — H24 


1 '^A O 

120.8 


Nl — Cz — CI 


1 'lA 'I /'^\ 

IzO.z (2) 


C23 — C22 — H24 


1 -OA O 

120.8 


r^'^ 

C3 — C2 — CI 


1 '^A T /'^X 

129.7 (2) 


C22 — C23 — C 1 8 


121.0 (2) 


L4 — C3 — C2 


1 A/T ZT /'^\ 

106.6 (2) 


/~^T1 /""T? TTOC 

C22 — C2i — H25 


1 1 A C 

119.5 


C4 — C3 — H3 


126.7 


1 O /^"T? TT1C 

C18 — C23 — H25 


1 1 A C 

119.5 


/"^T TTy 

C2 — C3 — H3 


126.7 


04 — C30 — 03 


125.1 (2) 


■VT'^ /" /I 

N2 — C4 — C3 


106.1 (2) 


04 — C30 — C31 


1 1 O CO /I A\ 

118.58 (19) 


N2 — C4 — C5 


121.8 (3) 


03 — C30 — C31 


11/' OA /10\ 

116.30 (18) 


C3 — C4 — C5 


132.1 (3) 


C36 — C31 — C32 


1 1 A OO /I A\ 

119.83 (19) 


C4 — C5 — H5A 


1 AA C 

109.5 


C36 — C31 — C30 


1 A C A /I A\ 

120.54 (19) 


C4 — C5 — H6B 


109.5 


C32 — C31 — C30 


1 1 A /^O /I A\ 

119.63 (19) 


TTC A C TT^TJ 

H5A — C5 — HoB 


1 AA C 

109.5 


C35 — C36 — C31 


1 1 A "O /OX 

119.2 (2) 


C4 — C5 — H/C 


109.5 


C35 — C36 — C37 


1 1 O C /'0\ 

118.5 (2) 


H5A — C5 — H7C 


1 AA C 

109.5 


C3 1 — C36 — C37 


122.26 (19) 


TT/'T^ TTT/"^ 

H6B — C5 — H7C 


109.5 


C34 — C35 — C36 


1 'I 1 A 

121.0 (2) 


/^/T TTO A 

C7 — Co — HoA 


1 AA C 

109.5 


C34 — C35 — H26 


1 1 A C 

119.5 


kJi — Co — H9B 


109.5 


/~i'>£ /-i'>C Ty^^ 

C36 — C35 — ^H26 


1 1 A C 

119.5 


HsA — Co — H9B 


109.5 


C33 — C34 — C35 


1 1 A O /'0\ 

119.8 (2) 


C7 — Co — HIOC 


109.5 


C33 — C34 — H27 


120.1 


TTOA /^ZT TT1A/^ 

Ho A — Co — HIOC 


1 AA C 

109.5 


C35 — C34 — H27 


1 OA 1 

120.1 


HyB — Co — HlUC 


109.5 


C34 — C33 — C32 


121.0 (2) 


XTT /^O 

N3 — C7 — C8 


1 AA f \ 

109.6 (2) 


C34 — C33 — H28 


119.5 


XTT /^n r~*£^ 

N3 — C7 — Co 


1 'lA Zi; /'^\ 

120.6 (2) 


/"^I'l /^TT TT-^O 

C32 — C33 — H28 


1 1 A C 

119.5 


C8 — C7 — Co 


129.9 (2) 


C33 — C32 — C3 1 


1 1 A 1 /ON 

119.1 (2) 


/-in /-lo 

cy — Co — c / 


10 /.i (2.) 


/-i'3'3 r^A^ 

C33 — CJz — C43 


1 1 A 

119.2 (z) 


C9 — C8 — H4 


126.5 


C31 — C32 — C43 


121.63 (19) 


C7 — C8 — H4 


126.5 


C48 — C43 — C44 


118.6 (2) 


N4 — C9 — C8 


1 AC /'^\ 

105.6 (2) 


C48 — C43 — C32 


1 '^A O /'^\ 

120.8 (2) 


XT/1 t~^C\ 1 A 

N4 — C9 — CIO 


121.5 (2) 


C44 — C43 — C32 


1 -^A /T /1\ 

120.6 (2) 


C8 — C9 — CIO 


132.7 (2) 


/"' A c f ^ A A A *) 

C45 — C44 — C43 


1 A /' /O \ 

120.6 (3) 


C9 — CIO — H12A 


109.5 


A C f ^ A A 1 I A 

C4 5 — C44 — H2 9 


119.7 


r^C\ 1 A TT1 TTl 

cy — CIO — HI 3B 


1 AA C 

109.5 


/"l/IT A A TT'^A 

C43 — C44 — H29 


1 1 A T 

119.7 


TTI'IA /" 1 (\ TTITTJ 

HizA — CIO — H13B 


1 AA C 

109.5 


C46 — C45 — C44 


1 1 O /'o\ 

118.6 (3) 


C9 — CIO — H14C 


1 AA C 

109.5 


A £^ A C TTOA 

C46 — C45 — H30 


1 'lA T 

120.7 


TTI'^A /~11A TT1/l/~^ 

H12A — CIO — H14C 


1 AA C 

109.5 


A A A C TTOA 

C44 — C45 — H30 


1 '^A T 

120.7 


m'5t> 1 A XJ1/I/-1 

HUB — ClU — H14C 


1 AA C 


r i — C46 — C4 / 


118.6 (3) 


02— CI 1—01 


122.4 (2) 


F3— C46— C45 


118.2 (3) 


02— Cll— C12 


120.4 (2) 


C47— C46— C45 


123.2 (3) 


01— Cll— C12 


117.16(19) 


C46— C47— C48 


117.5 (3) 


C17— C12— C13 


120.69 (19) 


C46— C47— H31 


121.2 


C17— C12— Cll 


119.38(18) 


C48— C47— H31 


121.2 
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Cli — Clz — Cll 


1 1 A O C /"I 0\ 

119.85 (18) 


An AO /~^Ai 

C47 — C48 — C43 




1 T 1 A 

121.4 (2) 


C16 — C17 — C12 


118.90 (19) 


€47 — €48 — H32 




119.3 


/"IIT /~^10 

C16 — C17 — C18 


120.29 (19) 


>1 0 AO T T1 0 

€43 — €48 — ^H32 




1 1 A 1 

119.3 


C12 — C17 — LI 8 


120.74 (18) 


f~^A^ r^^n r^'^o 

€42 — €3 7 — €3 8 




118.6 (2) 


/^1C /"'IZT /"'IT 

C 1 5 — C 1 6 — C 1 7 


120.6 (2) 


€42 — €37 — €36 




121.5 (2) 


C15 — C16 — H15 


119.7 


€38 — €37 — €36 




1 1 r\ A /o\ 

119.9 (2) 


/"IIT /"^l/' TTI^ 

C17 — Clo — H15 


1 1 A T 

119.7 


/~<OA /"^■^o 

€39 — €38 — €37 




1 OA T /0\ 

120.7 (2) 


C 1 4 — L 1 5 — C 1 6 


1 OA A /0\ 

120.0 (2) 


/^'?A /^TO TT'?'? 

€ 3 9 — € 3 8 — H3 3 




1 1 A T 

119.7 


'X A TTIZT 

Cl4 — CI 5 — Hi 6 


1 OA A 

120.0 


r^'^n /~^TO TT'?'? 

€ 3 7 — €3 8 — H3 3 




1 1 A T 

119.7 


TT1^ 

Clo — C15 — Hlo 


1 1A A 

120.0 


€40 — €39 — €38 




1 1 0 /I /o\ 

118.4 (2) 


C15 — C14 — C13 


121.0 (z) 


€40 — €39 — H34 




1 '^A 0 

120.8 


C15 — C14 — H17 


119.5 


€38 — €39 — H34 




120.8 


/"^l"? TTIT 

C13 — C14 — H17 


1 1 A C 

119.5 


€41 — €40 — €39 




1 0 1 1 /ON 

123.1 (2) 


L14 — Cli — Cli 


118.6 (2) 


A-\ Af\ 'c A 

€41 — €40 — r4 




110 c /o \ 

118.5 (2) 


C14 — C13 — C24 


120.40 (19) 


€39 — €40 — F4 




1 1 0 o \ 

118.3 (3) 


C 1 2 — C 1 3 — C24 


1 o 1 f\f\ / 1 r\\ 

121.00 (19) 


€40 — €4 1 — €42 




1 1 0 r\ /ox 

118.0 (2) 


C25 — Cz4 — Czy 


118.5 (2) 


€40 — €41 — H35 




101 A 

121.0 


C25 — C24 — C 1 3 


121.0 (2) 


/^A^ A 1 TTO C 

€42 — €41 — H35 




101 A 

121.0 


C29 — C24 — C 1 3 


120.49 (19) 


€41 — €42 — €37 




101 0 /ON 

121.2 (2) 


C26 — C2y — C24 


1 O 1 A /0\ 

i2i.U (2) 


C41 — C42 — ^Hio 




1 1 A ,1 

iiy.4 


C2o — Czy — riiis 


1 1 A C 


/^T? f^A"^ XJ'3/C 

C3 / — C42 — ^H3o 




iiy.4 


C24 — C2y — tAliS 


1 1 A C 

119.5 


(J3 — Mnl — (Jl 




1 c\n OA fn\ 

107.39 (7) 


Cll — C2 8 — C29 


1 1 O T /'*>\ 

118.3 (2) 


03 — Mnl — Nl 




A f\C (\Q /n\ 

105.08 (7) 


/~^T7 r~^^0 TT10 

C27 — C2o — Hiy 


1 OA A 

120.9 


(Jl — Mnl — Nl 




1 AC 01 /n\ 

105.31 (7) 


C2y — C2o — HI 9 


1 'lA A 

120.9 


OJ — Mnl — ^N3 




1 A 1 TO /'7\ 

101.78 (7) 


C28 — C27 — Fl 


1 1 O "7 /0\ 

118.7 (2) 


01 — Mnl — N3 




123.66 (7) 


i~^'^o r^'^/' 

C28 — C27 — C26 


1 O O A /O \ 

123.0 (2) 


XT 1 A (T 1 XTO 

Nl — Mnl — N3 




110 10 /T\ 

112.13 (7) 


r 1 — C27 — C2o 


1 1 o o /'o\ 

118.2 (2) 


/^O XT1 XTO 

C2 — N 1 — N2 




1 AC AA / 1 A\ 

105.00 (19) 


f~^'^'n t~^'^£. r^'^c 

ijll — C26 — C25 


1 1 O A /0\ 

118.0 (2) 


/~^0 XT1 A J« 1 

C2 — Nl — ^Mnl 




136.67 (16) 


/~^T7 r~^^ £^ TT1A 

C27 — C26 — H20 


121.0 


XTO XT1 A yr„ 1 

N2 — N 1 — Mnl 




110 10 

118.13 (14) 


C25 — C2o — \±l\j 


121.0 


A XTO XT1 

C4 — N2 — Nl 




1 1 0 T /0\ 

112.3 (2) 


C2o — Cz5 — C24 


121.1 (2) 


A XTO TTI 

C4 — N2 — ^Hl 




1 O 1 1 / 1 A\ 

131.1 (19) 


r^'^c /^oc XT'") 1 
C2o — Cz J — Wl 1 


1 1 A /I 

119.4 


XT 1 XT'") TJ 1 

N 1 — N2 — ^Hl 




11^ A /"I A\ 

llD.9 (19) 


C24 — C25 — H21 


119.4 


XTO XT /I 

€7 — Hi — N4 




105.33 (19) 


C19 — CI 8 — C23 


118.6 (2) 


XTO A J 1 

€7 — N3 — Mnl 




1 0 0 /' /I n\ 

136.36 (17) 




izi.io 


iNH — v\j — ivini 




1 1 8 fll (\A\ 

iiO.Ui 


C23— C18— C17 


120.26 (19) 


C9— N4— N3 




112.5 (2) 


€18— C19— C20 


120.8 (2) 


C9— N4— H2 




130 (2) 


€18— €19— H22 


119.6 


N3— N4— H2 




117(2) 


€20— €19— H22 


119.6 


€11— 01— Mnl 




103.42 (14) 


€21— €20— €19 


118.3(2) 


€30— 03— Mnl 




120.59 (14) 


Hydrogen-bond geometry (A, °) 


D—H-A 


Z)— H 




D-A 


D— H- 


N4— H2-02 


0.82 (3) 


2.03 (3) 


2.712 (3) 


140 (3) 


N2— Hl-04 


0.87 (3) 


1.95 (3) 


2.783 (3) 


160 (3) 


€26— H20-F2' 


0.95 


2.56 


3.355 (3) 


141 


€15— H16-04" 


0.95 


2.50 


3.298 (3) 


141 
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C38— H33 -03"' 0.95 2.70 3.606 (3) 160 

C20— H23-F4'^ 0.95 2.64 3.239(3) 121 

C45— H30-F3^ 0.95 2.67 3.560(4) 156 

Symmetry codes: (i) x, y-\, z; (ii) -x+\, -z+2; (iii) -x+\, -y+2, -z+1; (iv) -x+l, -y+2, -z+2; (v) -x+2, -y+l, -z+1. 
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